Singapore's mandatory national defined contribution pension system permits participants to invest their retirement savings in a wide range of investment instruments if they wish, rather than leaving their savings in CPF accounts to earn interest rate by default. This paper asks whether workers seeking to earn higher returns can expect to do better than the CPF-managed default, by moving their money into professionally-managed unit trusts. We use historical data to investigate whether fund managers possess superior stock-picking and market-timing skills, as well as whether they exhibit persistence in performance and offer diversification benefits to participants. The evidence is mixed, which could explain why so few participants opt out of the CPF-run default fund. 
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In a defined contribution (DC) system, participants bear the responsibility to amass sufficient wealth to finance their own retirement consumption. This paper explores how one of Asia's foremost retirement programs, Singapore's national mandatory Central Provident Fund (CPF) scheme, has approached investment choice for its participants in an effort to grow retirement wealth. Since 1986, the CPF has allowed savers to divert a portion of assets from their CPF accounts into individually-managed investment funds. Included in the list of permissible investment products are unit trusts (mutual funds) and investment-linked insurance products (ILPs) offered by private-sector professional fund managers. Prior research has shown that only 12 percent of investible funds, however, have been delegated to professional money managers (Koh et al. 2007 ) 1 . This paper asks whether the investment choices that workers could have selected as an alternative to leaving their savings in CPF accounts earning default interest rates do actually offer an advantageous instrument in growing employee savings. We also examine whether these funds help participants effectively diversify market risk.
This question is of interest for three reasons. First, a growing body of research has raised concern about how ready workers are to handle their own pension investment decisions, providing evidence of investment inertia, naive portfolio diversification, excessive reliance on conservative investment options, and financial illiteracy regarding basic investment concepts 2. This raises a question as to how much investment choice is actually beneficial in the context of retirement saving plans. Second, the recent investment record of participants that have used the CPF Investment Scheme (CPFIS) in Singapore has been discouraging. Whether this poor investment record might be due to the dismal performance of the financial markets or poor portfolio choice by individual participants, or both, is an empirical question. Third, in the last decade, CPF monies have been flowing rapidly out of CPF accounts into the unit trust industry. For example in 1997, CPF-included funds constituted just 16 percent (or $0.5 billion) of the unit trust industry's assets under management; by 2007, this had risen to 67 percent (or $26 billion) 3 . Accordingly, a large and rising fraction of workers' retirement funds are in the hands of professional fund management companies, which makes it particularly important to investigate how they perform and whether they are effective in growing savings.
In what follows, we first survey the literature on the performance of professionallymanaged funds. Next, we briefly describe the structure of Singapore's CPF Investment Scheme and explain the role of unit trusts in the asset mix. This is followed by an analysis of the aggregate performance of unit trusts offered under the investment scheme for various holding periods. Subsequently, we investigate the return and risk profiles of the unit trusts and ascertain whether these funds seem to be well-positioned in conformity with their prospectuses. We also examine whether the unit trusts are sufficiently diversified and whether the fund managers exhibit superior stock selection and market timing skills. Last, we assess whether unit trusts show persistence in their performance.
Prior Studies
Most of the empirical literature on retail mutual fund manager performance has relied on U.S. data, where the broad consensus is that managers responsible for such funds tend to underperform their benchmark portfolios. Early studies on US mutual funds by Jensen (1968) and Sharpe (1966) 4 showed that fund managers did not exhibit superior stock selection skills.
More recent work corroborates this finding (Malkiel, 1995; Gruber, 1996) 6 . Yet additional investigation by Malkiel (1995) noted that much of the evidence of persistency in performance was restricted to the 1970s and it disappeared in the 1980s. Carhart (1997) 7 further found that persistency in mutual fund performance can be explained by common factors in stock returns and investment expenses. In general, then, there is little convincing evidence of abnormal positive performance by U.S. professional fund managers.
Empirical evidence on U.S. fund manager market timing skills tends to be more mixed.
For instance, some authors uncover no evidence of fund manager market timing skills, 8 while others do offer support for timing skill in the average performance of mutual funds. 9 Analysts who take into consideration the substantial evidence of non-stationary systematic risk levels in portfolios that consequently affect mutual fund performance tend to confirm the existence of significant timing in fund manager ability.
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In the Singapore context, Tse and Chia (1997) 11 analyzed the performance of 36 equity unit trusts (including those outside of CPFIS) for 1990-99. The chosen funds concentrated their investment in stocks traded in Singapore and the Asian region. The authors concluded that fund managers performed poorly in security analysis and market timing, and they found no consistency in fund performance ranking. On the other hand, they showed that the unit trusts were well diversified and performed fairly well in terms of risk-adjusted returns, especially when compared to the risk-free rate. A more recent study by Chia, Chua and Tsui (2007) 12 measured unit trusts' 1992-2006 performance using a sample of 87 unit trusts which represented about a third of the entire CPFIS-included universe of unit trusts (231). That study included only equity-based funds with a track record of more than 3 years, and the authors report mixed evidence of stock picking skills by fund managers and no evidence of market timing. They also confirmed that the performance of fund managers was not consistent over time.
The present paper develops a more comprehensive analysis of the risk-return characteristics of unit trusts included in the list of investment funds available to savers in the CPF (as of December 2007). We do so with the help of an exclusive dataset obtained from Morningstar Research Private Limited ("Morningstar"). 13 Using this rich dataset, we evaluate the unit trust performance for a wider range of fund types than previous studies. Rather than concentrating exclusively on equity-based funds, here we review equity funds, balanced funds, and income funds in which CPF members might potentially invest, which provides a uniquely useful comparison of performance measures across major fund types in the unit trust industry. In so doing, we provide a comprehensive evaluation of all unit trusts included in the CPFIS list.
The Central Provident Fund Investment Scheme
The Central Provident Fund in Singapore was first established in 1955 as a mandatory savings program. 14 Half a century later, the CPF has evolved into a wide-ranging social security system covering 3.2 million CPF members, of whom 1.58 million are active as of June 2008.
15
Since its inception, the CPF has been a defined contribution plan financed by mandatory levies on employees' total monthly earnings up to an earnings cap. Contribution rates and caps have varied over time with current rates amounting to between 8.5 to 34.5 percent of salary depending on the employee's age, and the monthly salary ceiling is set at S$4,500 (approximately US$3,333). On the other hand, if the floating SMRA rate 18 were to fall, participants will need to be more nimble in deploying their SA balances out of their CPF accounts into alternative investment opportunities.
General Structure of the CPFIS
The CPF Investment Scheme has provided members with access to investment alternatives since 1986. Early on, CPFIS participants were permitted to invest only a portion of their OA and SA saving in the included set of instruments. However, from 2001, the portion was raised to 100 percent for both the OA and SA. 19 Clearly, this provides participants much latitude and discretion in terms of creating and determining their own retirement asset portfolio 20 .
The range of products in which CPF members may invest their mandatory contributions is diverse. In 2008, for instance, CPF-OA funds could be invested in fixed deposits, Treasury bills, corporate bonds, property funds, equities traded on the Singapore stock exchange, bonds guaranteed by the Singapore government, annuities and endowments, ILPs, unit trusts, exchange traded funds (ETFs), fund management accounts, and gold. As CPF-SA balances are intended to be earmarked for old age, a slightly narrower set of investment products has been allowed for SA monies. It must be noted that the CPF Board does not endorse any product included on the CPFIS list though these instruments may be selected by members for investment.
With such a rich offering of investment options, it is of interest to examine whether CPFIS investors have been successful in growing their retirement saving. The recent evidence is not comforting: for instance, almost half of CPFIS Ordinary Account investors incurred investment losses in FY 2004-07, while one-third realized profits equal to or less than the default rate of 2.5 percent earned by those who left their saving in CPF accounts (see Table 1 ). Only one-fifth of the investors made net realized profits in excess of the OA interest rate. This poor investment performance has not gone unnoticed by policymakers, who point to high investment fees and expenses as one of the explanation for low returns 21 . Table 1 here
Growth of Unit Trusts under the CPFIS
With such dismal investment performance, CPF members have progressively turned to professional fund managers to help manage their money, particularly unit trusts. A unit trust is similar to a US mutual fund, in that it is an investment vehicle which pools money from numerous investors to invest in a portfolio of securities such as shares, bonds, and deposits. Investors find unit trusts attractive because they offer them the benefits of diversification, liquidity as well as access to the services of professional fund managers.
Total assets held by Singapore-based money managers reached S$1. 
Empirical Approach
To investigate the performance of CPFIS included unit trusts, we rely on a time series of returns earned by funds with a track record of at least 10 years for two sample periods ending December 2001 and December 2007. These two end dates are specifically chosen to coincide with the bear and bull phases of the stock market cycle. In addition, we compare the performance of funds over five and 10 years, which we take to represent moderate and longer-term holding periods.
Our dataset was obtained from Morningstar Asia which provides monthly price observations at month-end for the Singaporean financial market. The observations utilize a reinvested income price series which assume that dividend distributions are reinvested. 23 These fund returns are then compared to the individual funds' benchmark returns specified by the investment management companies as well as the three-month Treasury bill rate and the CPF-OA rate (CPF default interest rate).
Aggregate Performance of CPFIS Unit Trusts
When unit trusts are sold by fund managers to the public, they often emphasize that such investments should be held over a relatively long investment horizon. This is because the performance of unit trusts fluctuates in tandem with the stock market and hence there is no guarantee that investors will not suffer losses in the short run. However, as fluctuations in asset prices tend to tamper off in the long run, investors can expect these funds to achieve positive capital appreciation over longer horizons.
To test this hypothesis, we compare the performance of unit trusts against three yardsticks:
three-month T-bill rate, the CPF-OA rate, and the fund's own benchmark index return. The CPF-OA rate is a sensible yardstick because an alternative to moving one's CPF savings into the capital market directly would be to simply do nothing, leaving the money in the CPF OA account to earn the default return. Naturally, stock markets cycles mean that realized returns are volatile, but it is reasonable to expect unit trusts to outperform the risk-free rate as well as the CPF default interest rate in the long run. partially by underweighting stocks and overweighting bonds and deposits to minimize losses. Table 2 here
The average returns of CPFIS unit trusts range from 1.98 % to 16.32 % per annum for the five-year holding period, and from 7.96 % to 10.27 % per annum for the 10-year holding period.
Returns earned by these unit trusts are highly correlated with the performance of the stock market as 
Risk-Return Characteristics of Unit Trusts
Investors select unit trusts based on the descriptions provided in fund prospectus, where UTs are broadly classified as equity, income, or balanced funds. Equity funds are expected to offer high return but at high risk since they invest in growth stocks with potential for capital appreciation but pay low dividend. By contrast, income funds are expected to offer low returns by assuming low risk. These funds invest in high quality bonds, money market instruments, and fixed deposits.
Balanced funds are hybrids of growth and income funds, offering moderate capital growth and income at moderate risk.
While most funds declare their investment objectives clearly in their prospectus, it is not evident if their realized performance is congruent with the stated objectives. For example, an equity fund may report a low average realized return and low risk, or low average realized return at high risk. In such situations, the funds would be regarded as having failed to deliver on their promise.
Accordingly, we seek to investigate whether CPFIS included unit trusts were able to position their funds appropriately as stated in the prospectus. We measure unit trusts' returns by average return and average excess return
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, while their risks are measured by betas or standard deviations of returns. Table 3 reports the return and risk profiles of 3 types of unit trusts. Our results show that during the 1/98 -12/07 bull market unit trust realized returns and risk were largely consistent with their prospectus profiles. For example, equity funds for the five-year investment horizon earned the highest average return (19.6 percent) followed by balanced funds (9.9 percent) and income funds (2.6 percent). While the equity fund returns were the highest, their risk assumed was also correspondingly the highest. The average standard deviation and beta of the equity funds was 13.6 percent and 0.89 respectively. These risk measures are higher than those of balanced funds (6.1 percent and 0.69) and income funds (3 percent and 0.31). The return and risk tradeoffs are also evident for the 10-year period, where equity funds reported the highest average return (11.2 percent) and highest risk (standard deviation of 23.4 percent and beta of 0.86) while income funds reported the lowest return (3.6 percent) and lowest risk (standard deviation of 2.6 percent and beta of 0.25).
The positive relationship between return and risk appears to hold even for the bear market (1/92-12/01), when equity and balance funds reported higher returns than income funds but they also bear higher risk. The only anomaly is the five-year horizon from 1/97-12/01 where equity and balanced funds reported dismal performance due to the dotcom crash. Table 3 here Income funds allow these investors to protect their capital but at the cost of lower expected returns.
By contrast, equity funds earned the highest returns but at high risk, so these are often deemed suitable for participants who can afford to take more investment risk in the hope of growing their saving.
Figure 1 here

Risk Diversification
One of the key benefits of investing in unit trusts is that they offer investors risk diversification which they might not otherwise be able to achieve on their own. Risk diversification occurs when investors spread their limited capital over a large number of stocks and financial assets. Financial analysts often measure risk diversification by the R-square statistic of regression of excess return of funds on the excess returns of the benchmark index.
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Panel A in Table 4 
Stock Selection Skills
Another benefit of investing in a unit trust is that investors can tap the expertise of professional fund managers to outperform the market. By relying on fund managers, CPF investors expect to earn higher risk-adjusted return than what they could achieve themselves. Investors expect professional fund managers to exhibit stock selection skills, that is, the ability to identify under-priced stocks for inclusion in a portfolio. Analysts often use Jensen's alpha 26 to gauge the stock selection skill of fund managers to earn superior returns. Fund managers with superior stock selection skills will report a positive alpha and those with inferior skills will report a negative one.
Panel B in Table 4 Our overall observation is that the broad majority of unit trusts managers in Singapore do not exhibit superior stock selection skills. Accordingly, savers should not look to these fund managers to outperform market benchmarks.
Market Timing Ability
Besides stock selection, fund managers also resort to market timing to earn superior returns. In a bull market when stock prices are rising, a superior market timer would increase the risk exposure of his fund so that its value would rise much faster than the overall stock market. One strategy of achieving this is to increase the asset allocation in stocks and reduce holdings in fixed-income securities. Conversely in a bear market, the market timer would decrease the risk exposure of his fund so that the decline in its value would be less than the overall stock market. Under such a market condition, the fund manager can reduce his exposure to stocks but increase his holdings of fixed-income securities.
We follow Treynor and Mazuy (1966) to ascertain whether managers exhibit market timing skill by using the quadratic regression in equation (1).
A positive gamma γ j indicates that the manager is able to time the market, increasing the weighting of risky securities in a market upturn and decreasing the weighting in a market downturn.
The results reported in Panel C of Table 9 show that the average gamma of equity and Accordingly, our conclusion is that fund managers generally do not exhibit market timing skills and so investors should not rely on fund managers to time their investments to earn abnormal returns.
Unit Trusts' Persistence of Performance
Investors are always looking out for fund managers who are able to consistently outperform the market. Hence, they prefer unit trusts that have a consistently good track record. To measure the consistency of funds' performance, we compare the rankings of unit trusts across consecutive sample periods. We first compute Jensen's alpha of all unit trusts over a sub-period of 30 months and rank these funds in decreasing order based on their alphas. We repeat the process for the next, non-overlapping 30 month sub-period to generate another ranking. We then compute the Spearman's rank correlation coefficient 27 (ρ) of these two pairs of rankings. Under the null hypothesis of no persistence in performance of unit trusts over time, the two sets of rankings will be uncorrelated and ρ should be close to 0.
The Spearman rank coefficients of unit trusts are reported in Table 5 . They show very low correlation in funds' ranking over time. In addition, these correlation coefficients are generally not significantly different from zero which implies that the funds' performance is not consistent across the two sub-periods. The only exception is the results for equity funds for the period ending 12/07.
These results suggest that investors cannot rely on past performance of fund managers to predict their future performance. Table 5 here
Conclusion
Singapore's pension system is coming under close scrutiny as it seeks ways to help members accumulate sufficient savings to finance their retirement years. One way to grow workers' savings is to have them invest in instruments that compound at high rates of return.
Since 1986 when the CPF investment scheme was launched, the CPF Board has progressively expanded the menu of instruments that members may elect, though for those who took the challenge to invest themselves, the majority found it difficult to beat the CPF default interest rate and some have even lost money. Such dismal performance led some members to turn to professional fund managers to help them grow their savings.
We examine the performance of CPF-included unit trusts in Singapore to determine whether these were successful in helping investors enhance their retirement saving. Our results are mixed. On the positive side, unit trusts did provide members with substantial diversification benefits, which is especially helpful for small investors. We also find that fund managers positioned their funds appropriately in terms of return-risk tradeoffs as indicated in their prospectus. In addition, unit trusts provided average returns that were higher than the risk-free and the CPF default interest rates. On the negative side, only a minority of these funds outperformed their style-specific benchmarks. In particular, majority of the unit trust managers did not exhibit stock selection or market timing skills, even though investors might expect this from professional money managers. Our results also show that irrespective of whether they ran equity, income, or balanced funds, most fund managers found it difficult to turn in consistent performance over time. 17. Previously, the CPF-SA return is set at 1.5 percentage points above the CPF-OA rate.
18. Although the SMRA rate is floating, its volatility is tempered as it is adjusted only quarterly, and is based on averaging daily yields of the 10-year Singapore Government Securities benchmark over a period of one year.
The CPF board will maintain a floor rate of 4% 25. The R square or coefficient of determination of the regression R jt -R ft = α j + β j (R Mt -R ft ) + ε jt measures the proportion of total variation of the fund's return that is explained by the variation of its benchmark's return; it ranges from 0 to 1.0, and a fully diversified fund has an R 2 of 1.0.
26. Jensen's alpha is the intercept α j in the excess return regression R jt -R ft = α j + β j (R Mt -R ft ) + ε jt .
27. The Spearman's rank coefficient is a non-parametric measure of correlation and is computed as shown: ) 1 ( 
